Analysis of the growth factor requirements for stimulation of WI-38 cells after extended periods of density-dependent growth arrest.
When cultures of WI-38 human diploid fibroblasts reach high cell densities, they cease to proliferate and enter a viable state of quiescence. WI-38 cells can remain in this quiescent state for long periods of time; however, the longer the cells remain growth arrested, the more time they require to leave G0, progress through G1, and enter S after stimulation with fresh serum. The experiments presented here compare the response of long-term quiescent WI-38 cells (stimulated 26 days after plating) and short-term quiescent WI-38 cells (stimulated 12 days after plating) to treatment with a variety of individual purified growth factors instead of whole serum. Our results show that the qualitative and quantitative growth factor requirements necessary to stimulate G1 progression and entry into S were the same for both short- and long-term quiescent WI-38 cells, in that the same defined medium (supplemented with epidermal growth factor [EGF], recombinant human insulin-like growth factor 1 [IGF-1], and dexamethasone [DEX]) stimulated both populations of cells to proliferate with the same kinetics and to the same extent as serum. However, the long-term quiescent WI-38 cells were found to exhibit a difference in the time during which either serum or these individual growth factors were required to be present during the prereplicative period. We believe that this difference may be the cause of the prolongation of the prereplicative phase after stimulation of long-term density-arrested WI-38 cells.